INTRODUCTION
Zika virus (ZIKV) is an arbovirus that was first isolated from a rhesus monkey in the Zika forest of Uganda in 1947. The first human epidemic was recorded in 2007 in Yap, Federated States of Micronesia, Pacific region. The second epidemic dates back to October 2013, five years after the first epidemic occurred in French Polynesia, again in the same region. Subsequently, the virus spread to several countries 1 . In Brazil, the first autochthonous transmission occurred in the Northeastern region in 2015 2, 3 . ZIKV arrived in Brazil due to possible events involving foreign individuals. In the country, there is an existing history of epidemics by arboviruses that stems from both socioeconomic conditions and the predominantly tropical climate, extensive forest areas, and marshy, closed, and caatinga regions. These types of environments contribute to the persistent proliferation of vectors (Aedes species) in urban environments, contributing to the dissemination of this ZIKV to other regions of Brazil 4 .
Subsequently, in 2016, the World Health Organization (WHO) declared the ZIKV infection to be a public health emergency of global importance owing to the association of this arbovirus with the occurrence of the congenital Zika syndrome, a condition in which children born by women infected during pregnancy presented with various degrees of nervous system commitments 5, 6 .
Although the limited number of published studies on the short-and long-term impacts of ZIKV restricts us from highlighting its social impact, the studies are considered to be of substantial value. ZIKV has been affecting tourism and hampering commercial turnover. Disability due to the ZIKV is associated with lower education levels, higher unemployment status, and additional financial costs for families. The growing demand for proper health care and support services for users with neurological sequelae perpetuates the rooted poverty cycle and contributes to the strain put on the different levels of health care 6, 7 . While this scenario becomes worrying, other important issues of this viral infection, such as the modes of transmission, treatments, and complications, should be explored and disseminated to the population with the aim to clarify existing controversies on the topic 2 . In view of these concerns and in order to clarify the particularities regarding this arbovirus, this study aimed to integrate findings from the scientific literature regarding ZIKV infection.
METHODS
This review integrated findings from studies developed using different methods in a logical, rigorous, and systematic manner, which enables reviewers to consolidate results without affecting the epistemological affiliation of the included empirical studies 8 . For this review, the following six steps were undertaken: 1) identification of research questions, 2) search of the literature, 3) categorization of studies, 4) evaluation of studies included in the review, 5) interpretation of results, and 6) presentation of results
.
In the first step, the following research questions were addressed. What are the transmission forms of ZIKV? How can the disease be diagnosed? What are the clinical manifestations? What are the complications? What are the forms of prevention? How can ZIKV infection be treated?
After posing the research questions, the Medical Literature Analysis and Retrieval System Online (Medline) was used as the source for data search because during the search, the Health Sciences Descriptor (DeCS) of the Virtual Health Library Zika virus appeared with a sufficient number of results to answer the research questions.
During the categorization of the studies, the following inclusion criteria were used through the filters available in the data source: full texts available electronically in Medline, human studies, studies published in the format of articles, and publications in Portuguese, French, English and Spanish.
We excluded studies that did not respond to the research questions, were repeated, letters to the reader, editorials, clinical cases, experience reports, theses, dissertations, manuals and publications unavailable free of charge. Figure 1 describes the search results in the data source retrieved in February 2017, based on the use of DeCs Zika virus. According to Figure 1 , when using the descriptor, a total of 1,721 publications were obtained. The first filter applied was available texts, which resulted in 1,357 publications, followed by the language filter, resulting in 1,335 publications.
Following the application of the last filter, a survey of the remaining publications was performed through reading the titles to select for those that may answer our research questions. Thus, 246 publications were selected to be explored in full by means of reading the abstracts. After this analysis, 202 were excluded, according to the exclusion criteria of the research. At the end, 44 publications were included in the integrative review, as shown in Figure 1 .
After the inclusion of the publications, a thorough reading of the texts was done through content analysis in order to identify the answers to the research questions that guided the integrative review, aiming to compose the thematic categories presented in the results. To organize data collection, information extracted from the publications was organized in Microsoft Excel, using a validated and adapted instrument for this type of research 10 .
RESULTS
Forty-four studies were included in the review; 84% (N=37) of which were literature reviews, while 16% (N=7) had a quantitative approach. In terms of language, 95% (N=42) were in English and 5% in Portuguese (N=1) and French (N=1). Regarding the year of publication, 84% were published in 2016 (N=37) and 16% in 2017 (N=7). Table 1 presents a summary of the forms of transmission, diagnosis, and clinical manifestations of ZIKV. According to the results regarding ZIKV transmission, most publications (N =30) demonstrated that the bite of the Aedes aegypti mosquito is the main form of transmission. In addition, other species of Aedes can also be vectors of the virus (N=04). Other forms of transmissions observed were through the sexual route (N=09), blood transfusion (N=16), the vertical route from the placental or intrapartum barrier (N=21), by contact with saliva and in occupational activities (N=03).
Regarding the diagnosis of ZIKV infection, the virus can be detected in the blood (N=22); urine (N=14); saliva (N=06); semen (N=03); and cerebrospinal fluid, amniotic fluid, and other tissues (N=02). This type of arbovirosis can be diagnosed through various laboratory tests (N=14) according to Table 1 .
Regarding the clinical manifestations of ZIKV infections, 80% of the cases are asymptomatic (N=10). In symptomatic cases, symptoms may appear between 3 and 7 days after the bite by the infected mosquito (N=09). Clinical manifestations are nonspecific, and the most frequent manifestations are: low fever (<38°C), rash/pruritic rash, arthritis and/or arthralgia, myalgia, and non-purulent conjunctivitis (N=25). Table 2 summarizes the complications, forms of prevention and treatment of ZIKV infection. Complications included the Guillain Barré syndrome (N=27), ZIKV-associated neurological syndrome (N=27); meningitis, meningoencephalitis, and myelitis (N=07); deaths; and/or newborns (N=03).
Regarding ZIKV prevention, the results showed, more frequently (N=16), the control of the Aedes aegypti mosquito. In addition, in areas with a risk of infection (N=14), the following are recommended: light and long clothing (N=14) and mosquito nets, air conditioning, screens on doors and windows (N=11).
For the prevention of sexual and vertical transmission, it is recommended to abstain from sexual intercourse or to use condoms in situations where there is a risk of transmission (N=16). Women with potential exposure to ZIKV are advised to wait at least 8 weeks from the onset of symptoms to conceive (N=09). The use of larvicides and insecticides was also investigated (N=7). Regarding transfusion transmission, blood donors who traveled to ZIKV transmission sites were advised to avoid blood donations for a period of 28 days (N=06). Not available for free (N=55), editorials (N=38), clinical cases (N=23), laboratory studies (N=21), epidemiological studies (N=18), letters to the reader (N=15), studies that did not meet the study objective (N =12), information notes (N=5), repeated (N=5), comments (N=3), clinical protocols (N=3), reflection texts (N=2), news (N=2).
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The main form of ZIKV transmission is through female mosquito bites [11] [12] [13] [14] [15] [16] .
ZIKV was isolated from many species of Aedes, but only a subset are vectors competent to transmit the virus (Ae. aegypti, Ae. albopictus, Ae. hensilii, Ae. polynesiensis, A. africanus, and A. luteocephalus) 25, 26, 43, 44 .
ZIKV can be transmitted during sex (intercourse, anal, oral), from man to man, from woman to woman and from man to woman. Virus transmission occurs in symptomatic patients, although it is also possible in asymptomatic patients 11, 16, 17, 24, 26, 33, 42, 45, 46 .
ZIKV can be transmitted by transfusion of blood from an infected donor 11, 13, 14, 16, 20, 26, 27, 29, 37, 40, 41, 43, 44, [46] [47] [48] .
ZIKV vertical transmission can occur at any moment of pregnancy through the placental or intrapartum barrier, causing congenital infection 12, 14, 16, 17, 20, [22] [23] [24] 27, 29, 30, 35, 37, [40] [41] [42] [43] [44] 46, 47, 49 .
There were reports of transmission with contact of saliva containing ZIKV 26, 44, 40 .
Infection can also occur in the laboratory during occupational activities 22, 24, 41 . Plaque reduction neutralization test for the determination of virus-specific neutralizing antibodies is the gold standard for the differentiation of anti-Flavivirus antibodies 20, 29, 31 .
ZIKV infection can also be diagnosed with rapid tests 31 .
The infection can be diagnosed in clinical samples by serology using immunoglobulin M to detect specific antibodies against the ZIKV enzyme immunoassay antigen, by nucleic acid amplification methods, such as reverse transcriptionpolymerase chain reaction and in acute phase sera using immune fluorescence assay 5, 12, 16, 19, 20, 27, [29] [30] [31] 35, 37, 42, 44, 50 .
Infection can be diagnosed in the blood [12] [13] [14] 16, [19] [20] [21] [22] 26, 27, 29, 30, 35, 37, 38, [42] [43] [44] [48] [49] [50] .
Infection can be diagnosed in the urine 13, 16, [20] [21] [22] 26, 27, 29, 30, 35, 37, 38, 42, 43 .
Infection can be diagnosed in the sperm/semen 22, 30, 38 .
Infection can be diagnosed in the saliva 16, 29, 35, 37, 38, 43 .
Infection can be diagnosed in the cerebrospinal fluid, amniotic fluid, and other tissues 16, 17 .
The most common clinical symptoms reported were low fever (<38°C), rash/pruritic rash, arthritis and/ or arthralgia, myalgia, and non-purulent conjunctivitis .
The symptoms are typically mild and occur 3-7 days after being bitten by an infected mosquito. In this way, the incubation period of the disease is around this number of days. The total duration of illness from baseline to recovery may be 1-2 weeks or more. Viremia is usually observed within 3-4 days after the onset of symptoms 5, 12, 16, 19, 31, 37, 38, 46, 50 . There is no specific treatment for ZIKV (N=19). Thus, people with symptom manifestations should receive supportive treatment (N=14). 39 .
DISCUSSION
ZIKV-reported epidemics are related to specific social issues that include rapid urbanization in conditions of extreme poverty, intense deforestation that favors contact of populations with unknown vectors and pathogens, as well as the intensification of international travel and population mobility. These factors have provided the basis for the adaptation of vector survival and consequent changes in the transmission dynamics of this arbovirus, entering the human body during the transmission cycle 36, 37 .
Although ZIKV has already been isolated from different mosquitoes, A. aegypti remains the vector of transmission in Brazil and in various countries, the fact that the mosquito adapts to urban scenarios has contributed a lot in this sense 16, 34, 27, 29 .
Laboratory studies in China clearly demonstrated that, in addition to the Aedes species, the mosquito Culex pipiens quinquefasciatus has the potential to be a ZIKV vector 53 . However, in a study developed in the Brazilian Northeastern region, the most affected area by ZIKV, it was concluded that Cx quinquefasciatus should not be considered as a potential vector of ZIKV 54 . Thus, it is believed that there are still aspects related to ZIKV transmission that require further investigation, necessary to implement integrated epidemic prevention approaches.
It is estimated that the vector is capable of transmitting the virus with an extrinsic incubation period of approximately 10 days after artificial feeding. Then, mosquitoes can be infectious for up to 60 days after virus acquisition 37 .
After the viremia period, symptomatic humans enter the convalescent stage and can no longer infect mosquitoes. Notably, those individuals remain infectious to other humans, although with reduced infectivity 18 . .
Men who visit ZIKV sites should abstain from sexual intercourse or consistently use condoms during sexual intercourse with their pregnant partners, as well as use condoms with partners who are not pregnant 11, 12, 14, 16, 20, 23, 25, 29, 30, 33, 35, 41, [45] [46] [47] [48] .
It is recommended that women with potential exposure or infected by ZIKV should wait at least 8 weeks from the onset of symptoms to conceive as well as those who have traveled to endemic areas even if there are no symptoms. It is recommended that men with symptoms characteristic of ZIKV wait at least 6 months to have unprotected sex 13, 14, 17, 19, 24, 28, 42, 45, 46 .
There is no specific treatment for ZIKV. There are no specific antiviral dru gs 12, 14, 16, [19] [20] [21] [22] [23] 25, [29] [30] [31] 37, 38, 41, 42, [48] [49] [50] .
Treatment of the infection is supportive.
Rest, abundant fluid intake, adequate nutrition. Analgesics and antipyretics can be used to relieve from symptoms.
To avoid the risk of bleeding, one should avoid aspirin and anti-inflammatory dru gs 12, 14, 16, 20, 25, 30, 31, 37, 38, 41, 42, [48] [49] [50] .
As shown in Table 1 , there are various forms of ZIKV transmission. ZIKV can be sexually transmitted during intercourse for a broad period of time, before the onset of symptoms, in the symptomatic phase of the disease (when there is such) and after the resolution of symptoms. There are cases of sexual transmission of the virus between heterosexual men and women and vice versa 17, 24 .
According to the evidence, the longest interval after the onset of symptoms during which sexual transmission can occur is 32-41 days. It is important to note that the detection of viral RNA in semen does not necessarily suggest that the virus will be transmitted. RNA may be detected in the semen of infected individuals up to 93 days after the onset of symptoms 45 .
The vertical transmission of ZIKV, i.e., when an infected pregnant woman transmits the disease to the fetus, has been a major public health concern because when the fetus is infected, the virus is capable of causing severe complications, such as the ZIKV congenital syndrome, as shown in Table 2 .
Although ZIKV has already been identified in the saliva, sweat, breast milk and tears, there is still no evidence that the concentrations found in these fluids are sufficient for transmission 24, 28, 36, 31, 46, 40 .
It is emphasized that transmission through breast milk is unlikely. Therefore, it is recommended that mothers infected with ZIKV who reside in endemic areas should continue to breastfeed their infants 13, 21, 26, 30, 38, 41, 46 .
The symptoms of ZIKV infection are similar to other arboviruses transmitted by Aedes; therefore, clinical diagnosis alone is not sufficient to determine the disease. In addition, laboratory findings, including lymphopenia, hematospermia, transient leukopenia, mild neutropenia, thrombocytopenia, mild elevation of liver enzyme levels, and presence of inflammatory markers such as C-reactive protein, fibrinogen, and ferritin are also non-specific 43, 37, 48 .
Laboratory diagnosis of ZIKV infection is challenging;
often, accurate laboratory diagnosis requires combination of serological data with virus detection by molecular methods. Laboratory diagnosis of ZIKV is primarily based on the detection of viral ribonucleic acid (RNA) from biological specimens, including the blood, saliva, urine, and semen, among other body fluids and tissues 16, 22, 30, 38 . For persons with suspected ZIKV disease, a positive real-time reverse transcriptionpolymerase chain reaction (rRT-PCR) result confirms infection, while a negative one does not exclude infection. In these cases, immunoglobulin M (IgM) and neutralizing antibody testing can identify additional recent ZIKV infections 55, 56 .
In the acute phase of the disease, during the first 5 days of symptoms, the virus can be detected in the blood (the viremic period); however, in other specimens, the virus can be detected for a longer period. Alternatively, laboratory diagnosis can be made through ZIKV-specific IgM antibodies detection by enzyme immunoassay, performed in serum samples collected at the beginning of symptoms (acute phase) and 14-21 days after the onset of symptoms (convalescent phase). In some cases, an IgM positive result should be confirmed with another more specific technique, such as Plaque Reduction Neutralization Test, performed by well-trained technicians in specialized laboratories 55, 56 .
According to some references, rRT-PCR should not be performed particularly during the first 7 days of disease 19, 30 . Some authors recommend that rRT-PCR should be performed from serum samples within 1-3 days after the onset of symptoms, or that saliva or urine samples should be collected within the first 3-5 days after symptoms 16 . According to Marano et al.
27
, in the first 3-5 days after the onset of symptoms, the period of viremia of the disease would be the time that allows for the direct detection of the virus.
In previous studies, it was reported that viral RNA was detected up to 10 days after the onset of symptoms 37 . While others recommend detection of RNA in urine, it would be possible to detect RNA up to 3 weeks after the onset of symptoms, which is extremely advantageous and practical 20 .
Divergent information regarding detection time of IgM antibodies was also found. Some studies showed that virusspecific IgM may be detected from the third day of the disease infection 26, 29 . In other studies, serum IgM is detectable approximately 5 days after the onset of symptoms 37 . Some studies showed that ZIKV-specific IgM antibodies are produced during the first week of disease and can be detected from the seventh day onward 13 . Other studies demonstrated that antibodies to ZIKV were detected from the eighth day after symptoms onset 31 .
The use of saliva samples increases the molecular detection rate of ZIKV and is particularly important for the diagnosis of ZIKV in children and newborns, whose blood is more difficult to collect 26 . Of note, negative ZIKV rRT-PCR results from blood samples do not rule out ZIKV infection, because the stage of viremia is short 20, 31 .
The Guillain Barré syndrome (GBS) has been one of the most worrying complications of ZIKV infection in adults. GBS is an autoimmune disease characterized by various degrees of weakness, sensory abnormalities and autonomic dysfunction resulting from injury of the peripheral nerve or nerve root, causing motor weakness and paralysis 15 . Paralysis or muscle weakness may last for days or weeks, but most patients recover properly 43 . In the most severe cases, however, total paralysis occurs, causing respiratory distress, swallowing disorders, and death 40, 22 .
It was initially believed that there would be a risk of congenital Zika syndrome only when maternal infection occurred during the first trimester 29 . However, fetal anomalies were found in women infected with ZIKV at various weeks of gestation, indicating that all three trimesters are vulnerable 28, 35 . A study in Brazil found cases of severe microcephaly associated with ZIKV in all stages of gestation 36 .
Treatment of ZIKV infection continues to be similar to other arboviruses with respect to improvement in complaints and reduction in complications. The accompanying rash can cause severe discomfort in some patients and may be controlled with antihistamines, although the efficacy of these drugs is unclear.
The use of non-steroidal anti-inflammatory drugs (NSAIDs), especially aspirin (salicylates), is not recommended because of its association with bleeding events, especially in children under 12 years old, due to the risk of developing Reye's syndrome. Corticosteroids should be avoided due to unknown efficacy and adverse events 16, 37 .
In view of the limitations of ZIKV infection treatment and the complications that the disease may cause, it is important to broaden and enhance prevention actions. The control of arboviruses is challenging in several countries for a long time. The emergence of an epidemic by a type of unknown virus signals how public policies should move forward concerning this challenge. In addition to the biological aspects of the mosquito and the virus, there are structural, sociocultural, and environmental issues that also represent major barriers to disease control 30 .
There is still no vaccine available for the prevention of ZIKV infection, although research is already underway 14, 23, 25, 30, 34, 35, 30 . A potential vaccine is already undergoing experimentation at an early stage, indicating that the estimated time for application in humans is undetermined. The use of chemical substances, such as larvicides and insecticides, which many health management agencies have used as public health strategies, has unfortunately presented limitations, such as increased mosquito resistance and environmental imbalances 57 
.
Although the results showed evidence of prevention forms with emphasis on individual care, elimination of mosquito breeding sites, and use of physical barriers to protect against vector bites, among others presented in Table 2 , most of the Brazilian population lives in poor areas without proper housing and basic sanitation. This suggests that the fight against arboviruses goes beyond individual care; it emphasizes on social issues of public policy.
Health promotion and surveillance programs should be improved and enforced in order to enhance the quality of indicators and the ability to respond to unexpected occurrences of new diseases. Environmental policies are also important in light of the dramatic changes in the environment that affect ecosystems and favor proliferation of vectors and the emergence of new infectious diseases 36 .
Final considerations
We conclude that the Aedes aegypti mosquito is the main vector of ZIKV. The virus can be identified in blood samples, urine, saliva and even in man's semen, with blood serology being the most common diagnostic practice. It is estimated that 20% of the patients are symptomatic and clinical manifestations are nonspecific.
ZIKV causes neurological complications, especially for children, who were infected during pregnancy and could trigger the ZIKV-associated neurological syndrome. Control of the mosquito lifecycle, by removing sites that may serve for vector reproduction purposes, is a collective priority for the prevention of ZIKV infection. Pregnant women of reproductive age should use barriers that would prohibit contacts with the transmitting vector.
ZIKV infection as an epidemic is associated with specific social conditions. The review pointed to evidence that will contribute to the planning and implementation of public policies on infrastructure, environment, health, social assistance and education as effective measures to prevent, control and improve care for this type of arbovirosis.
Because ZIKV infection is an emerging disease, the study presented some weaknesses regarding the investigated aspects, especially recommendations for prevention sexual and vertical transmission. Another limitation in the search was that only one data source was used and only studies available free-of-charge were included.
Further research is recommended, considering the elements considered fragilities in this research, in view of the scientific production of new evidences regarding the ZIKV.
